Based on a database of 16 empirical studies, this MASEM study aims to provide an overview of existing antecedents of sustainable food consumption within an integrative framework based on the TPB. Among the antecedents, Personal Norm, Attitude and Subjective Norm displayed strongest effects on Intention, followed by Beliefs, Perceived Behavioral Control and Ethical Concern, which were also within the scope of medium to large. As for the correlations of Behavior, Personal Norm, Attitude and Subjective Norm showed strongest effects, and the effects of Intention, Beliefs and Perceived Behavioral Control were also within the scope of medium to large. Results of the MASEM study indicate that both TPB and extended TPB models have statistically acceptable power in explaining the intention and behavior of sustainable food consumption, while a slight increase was made to the amount of explained variance of intention by adding Personal Norm to TPB. The results of our meta-analyses give readers an understanding of the magnitude and significance of relationships between antecedents and intention in the sustainable food consumption domain.
Introduction
Reducing the impacts of all social actors' consumption practices is vital to achieve sustainable development (UNCED, 1992) . The collective effects of individual consumers are undoubted. First, their consumption behavior has direct influences on the environmental sustainability, and second, their purchasing choice has indirect influences on the environment through affecting the manufacturing and marketing of commodities and services. Within the frame of agriculture, it indicates that organic farming contributes positively to good environmental soil condition, agro-biodiversity, and natural biodiversity, according to a meta-analysis of the differences in environmental impacts between organic and conventional farming ). The influence of conventional agricultural production on ecosystems and the importance being attached to the role of consumers in maintaining the global environmental sustainability have fueled many researchers to identify determinants of both intention and behavior of sustainable food consumption since the 1990s
In the relatively early stage, researchers mainly chose the values theory of Rokeach (1973) and Schwartz (1992) as the theoretical framework for studies on sustainable food consumption ). More recently, researchers have also to applied the Theory of Planned Behavior (TPB) (Ajzen, 1985 (Ajzen, , 1988 (Ajzen, , 1991 as the Hines et al. (1986/87) and Sebastian and Guido (2007) performed meta-analyses of psycho-social determinants of pro-environmental behavior, and both of these studies provide convincing syntheses and evidence for the utility of psycho-social variables as predictors of pro-environmental behavior. Both of the papers studied general pro-environmental behavior instead of any specific behavioral aspect. Admittedly, all pro-environmental behavioral items together are part of a person's lifestyle, so all of them are influenced by the person's psycho-social variables. However, there could be some differences between sustainable food consumption behavior and other pro-environmental behaviors, examples being both waste reduction or cycling to work. In fact, even within the relatively narrower domain of sustainable consumption, the same green consumers would not use the same information sources or decision-making criteria for products in different sectors, though some degrees of consistency in purchases within sectors have been identified (McDonald et al., 2009) . Thus the present study attempts to perform a meta-analysis of psycho-social determinants of consumption behavior of sustainably produced food. To be specific, the purpose of this meta-analysis is twofold: First, it aims at synthesizing the results across studies and establishing the existence and magnitude of antecedents' influences on both intention and behavior of sustainable food consumption. Secondly, it combines meta-analytic techniques with structural equation modeling (SEM) to test the TPB model and the extended TPB (ETPB) model, which integrates personal norm into TPB, in the sustainable food consumption domain.
The Present Study
Besides PN and the constructs of TPB, three other factors which have been identified as important motives for sustainable food purchase, were included in the traditional meta-analysis part, namely Health Concern (e.g., Michaelidou & Hassan, 2008; Tanner & Kast, 2003) , Ethical Concern (e.g., Chen, 2009; Honkanen et al., 2006) , and Beliefs (e.g., Arvola et al., 2008; Robinson & Smith, 2002) . Health Concern refers to consumers' health consciousness and concerns about their state of well-being. Ethical Concern reflects consumers' ecological consciousness and concerns about sustainability in its widest sense. Beliefs here refer to beliefs about the environmental impact of food production practices.
In the meta-analytical structural equation modeling (MASEM) part, however, only the TPB and the ETPB models are tested and compared, due to the relative small number of included primary studies for the rest three constructs. The present study tries to compare the TPB with the ETPB in their powers of explaining the intention and behavior in the sustainable food domain. It is hypothesized that the ETPB is relatively superior to the TPB in explaining the intention and behavior of sustainable food consumption.
Method

Literature Search
In order to minimize the likelihood of excluding important relevant papers that could provide estimates of the relations among constructs in the proposed integrative model, an exhaustive literature search was conducted through three main strategies.
Third, we examined the reference lists of recent relevant meta-analytic and narrative review articles (e.g., Aertsens et al., 2009; Hughner et al., 2007; Bamberg & Möser, 2007) . References appearing in some other key papers were also searched for additional studies that might be included in the current meta-analysis. However, the search was restricted to published papers.
Inclusion Criteria
An article would be included in the present meta-analysis if it satisfied the following inclusion criteria:
(1) It was published in peer-reviewed English language journals.
(2) It was an empirical quantitative study exploring relationship between some antecedents and consumers' attitudes, intentions and/or behaviors toward organic food or sustainably produced food (genetically modified food are not included in the present review).
(3) At least two of the constructs included in our integrative model were analyzed in the article.
(4) The operational definitions as well as the reported items of the measurements in the article coincided with our constructs; (5) Both bivariate Pearson correlations and sample size were reported.
Initially, hundreds of potentially suitable articles in the sustainable food domain were identified. Abstracts of these papers were sifted, and those that definitely did not meet the inclusion criteria were rejected (e.g., articles focusing on organic agriculture regulation, organic food network, or organic certification, etc.), leaving more than 100 papers that were related to sustainable food consumption. Abstracts of these papers were examined in greater detail. After closer inspection of the full papers, the majority of studies were rejected and only 17 articles satisfied all the above criteria and were retained.
In order to satisfy the independence of each study included in the meta-analysis, we ensured effect sizes acquired from one population (as determined by identical sample characteristics) were cited only once. For this reason, one study (Dean et al., 2008) was excluded because it was based on a sub-sample of another larger project (Arvola et al., 2008) . If the same study design was carried out in multiple but independent samples (e.g., Arvola et al., 2008) , results from those sub-samples were entered into the meta-analysis as independent samples (Hunter & Schmidt, 1990, p. 451) . One study (Saher et al, 2006 ) investigated participants' attitudes towards both genetically modified and organic food, and only correlations in the organic field were included. When a single study provided more than one effect size estimate for the same relationship (e.g., Bissonnette & Contento, 2001 , which focused on both organic food and locally grown food), the simple average values were recorded (Heneman, 1986) . Finally, a total of 16 independent studies comprising of 19 samples were included in the present review, and 18 correlation matrices (only correlations in pooled data of two sub-samples were reported in one study (Guido et al., 2010) ) provided the input for calculating the pooled average correlations.
Coding and Features of Studies
A pre-specified data extraction sheet was developed to record study features (e.g., authors, title, publication sources); methodological characteristics (e.g., research design, sampling method, variable definitions, psychometric properties of instruments); sample characteristics (e.g., sample country, participants, age range, proportion of female); and study findings (e.g., reliability of scales, correlation coefficient between two constructs, main findings in authors' words).
As mentioned before, samples from 16 studies, including one that assessed three independent samples (Arvola et al., 2008) fulfilled inclusion criteria. Therefore, the present meta-analyses were based on 18 independent correlation matrices and 11,571 participants (see Table 1 ).
The majority of these studies were carried out in Europe (k=13, 81.3%), followed by America (k=2, 12.5%), and only one study (6.3%) was conducted in Asia. Except for 4 studies (25%) including young adults or students as respondents, all the other 12 (75%) recruited participants from the general population. As for theoretical frameworks, the TPB or extended TPB still dominated (k=10, 62.5%), even though some researchers chose other models (k=6, 37.5%) as conceptual frameworks.
Intentions were measured in 11 studies. Among them, 8 studies focused on intention to purchase sustainable food in the near future, while the other 3 examined intentions of future consumption of sustainable food.
Two types of behavioral measures were examined: self-reported purchase featured in 6 studies, and observed purchase was examined in 2 studies. Of the latter, both self-reported purchase and observed purchase were investigated in one study (Klöckner & Ohms 2009) , and only self-reported purchase was used in the meta-analysis considering that the majority of included studies examined self-reported behavior.
Measures
Because the TPB provides clear definitions and operationalizations of the theoretical constructs, all operational measures that have been used by different researchers were essentially similar. But for some other constructs, such as health concern and ethical concern, scales used for measuring the respective constructs are not always similar. Although narrow and explicitly defined measures could provide conceptual clarity and interpretability of empirical results, any advantage in interpretability of empirical results that narrowly defined measures have over more broadly defined measures is offset by considerations of availability of data and robustness of resulting estimates (Viswesvaran & Ones, 1995) . Also, the usefulness of a construct for making generalizable inferences are likely to increase when the constructs are defined more broadly (Viswesvaran & Ones, 1995) . So we used our set of operational definitions and read the item wordings rather than just relying on authors' labels to guide our coding. The following specific variables were grouped into constructs with somewhat different labels.
Magical Beliefs about Food and Health, which were assessed with the Magical Beliefs about Food and Health Scale (MFH; Lindeman, Keskivaara, & Roschier, 2000) in one study (Saher et al, 2006) , was classified in to the construct of Health Concern, considering that what they measured was the magical thinking or the beliefs about the relationship between food and health and the focus was still health consciousness.
Seven measures were included in the construct of Ethical Concern. Among them, four measures were labeled as Self-identity, which investigated whether consumers considered themselves concerned with environmental issues and whether they considered themselves as environmentally conscious consumers (Michaelidou & Hassan, 2008; Robinson & Smith, 2002; Bissonnette & Contento, 2001; Sparks & Shepherd, 1992) . So they were categorized into the same construct with other measures such as Environmental Attitude, Ecological Motives, and Environmental Protection.
Both Factual Ecological Knowledge and Action-related Ecological Knowledge were measured in one study (Tanner & Kast, 2003) . The term factual knowledge here refers to knowledge about definitions and causes/consequences of environmental problems, whereas action-related knowledge is used to refer to information about possible actions which are related to environmental problems. Since environmental beliefs are directly based on ecological knowledge, it's not easy or necessary to distinguish beliefs from knowledge in the present research. So both of them were included in the construct of Beliefs, and relevant mean correlation coefficients were used.
For the similar reasons mentioned above, after examining the definitions of Awareness of Need (AN: the feeling that action is necessary to prevent a negative outcome for nature) and Awareness of Consequences (AC: awareness that the actor's actions affect nature in a positive or negative way) as well as the examples of survey items in one study (Klöckner & Ohms, 2009) , we categorized the two kinds of awareness into Beliefs, and relevant mean correlation coefficients were used.
Instead of general sustainable food, sustainable dairy products with the hypothetical brand name 'Le Fermier' were under investigation in one study (Vermeir & Verbeke, 2008) . Respondents were asked to indicate their confidence about the true sustainable character of Le Fermier products (e.g., how confident are you that Le Fermier dairy products are effectively ecologically produced / stimulate rural employment, etc.). As we can see, the so called Confidence here is essentially still beliefs about sustainable food, and the beliefs here were just directing to a specific brand name. So it was included into Beliefs in our meta-analysis.
Perceived Responsibility being measured in one study (Bissonnette & Contento, 2001) refers to how one perceives one's obligation toward a behavior. It was classified into Personal Norm in our meta-analysis because its essence is perceived moral or ethical obligation, which is another expression of personal norm. the first stage, psychometric meta-analyses were conduct to estimate the pooled true score correlations between the measures. In the second stage, the estimated pooled correlation matrix was used as input for an SEM path analysis to test the proposed model.
Meta-analytical Strategy
Two methods for calculating the pooled correlations in meta-analysis are popular: the Hedges & Vevea (H-V; 1998) and Hunter & Schmidt (H-S; 1990) method. One of the main differences between the two methods is that transformed correlation coefficients are used in the H-V method while untransformed correlation coefficients are used in the H-S method. Although estimates from both methods were very accurate (Field, 2005) , Strube (1988) demonstrated that transformed correlations were less biased than untransformed ones when 3 or fewer studies were included in meta-analysis. 9 constructs were included in the present meta-analysis, which in turn produced 36 off-diagonal cells of pooled effects. Since only 17 of the 36 cells contained more than 3 studies, the H-V method was chosen in the present study, for the purpose of reducing bias through transformed correlations.
To account for measurement error, each original correlation was first adjusted based on the reliability of the two measures (Hunter & Schmidt, 1990) . In cases where reliability statistics were not reported, we used the mean of the reliability reported in other studies included in the meta-analysis within the same construct. The method of adjustment is given in Equation 1, in which r ij is the original correlation coefficient between variable i and variable j, while α i and α j are the reliabilities of the two variables No attempt was made to correct for range restriction because relevant data (e.g., population means and standard deviations) that would have made this correction possible were unavailable in some studies.
The adjusted correlations were then converted into a standard Normal metric using Fisher's r-to-Z transformation (Fisher, 1921) before calculating a weighted average of these transformed scores. Fisher's (1921) r-to-Z transformation is given in Equation 2 in which r i is the adjusted correlation coefficient from study i: The transformed effect sizes were then used to calculate an initial average in which each correlation is weighted by the inverse of the within-study variance of the study from which it came (see Equation 3), where k is the number of studies in the meta-analysis, and n i is the sample size of study i (Hedges & Olkin, 1985, p. 231): After that, the weighted correlation was reconverted back to r, see Equation 4:
The unweighted mean effect sizes (see Equation 5) were also calculated and reported considering that they provide complementary information.
The statistic Q was used to test the homogeneity of correlations. The statistic Q is given in Equation 6, which has a chi-square distribution with (k-1) degrees of freedom under the null hypothesis of homogenous effect sizes (Hedges & Olkin, Equation 16, p. 235 
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The fixed-effects model is appropriate for calculating the pooled correlation matrix when the heterogeneity tests are insignificant, whereas the random-effects model is proper when these tests indicate heterogeneity. The random-effects average correlation is given in Equation 7 (based on Hedges & Vevea, 1998) :
Where W i* is the weight (calculations see Hedges & Vevea, 1998) , and Z ri is Fisher's (1921) r-to-Z transformation of the correlation coefficient r i from study i.
In cases where the homogeneity assumption does not hold, potential moderators or outliers are typically examined to identify more homogeneous subsets of studies. However, moderator analysis is inappropriate for small numbers of independent studies (k < 4), because it may be difficult to isolate the studies or characteristics responsible for the irregular finding. In such cases, outliers were removed to examine whether heterogeneity could be reduced.
Besides the point estimates, we also reported the 95%-confidence interval of the correlations calculated under both fixed-effects assumption and random-effects assumption, according to Hedges and Vevea's (1998) recommendation, to estimate variability in the mean effect size.
The upper and lower bounds under fixed-effects assumption are calculated according to Equation 8: where Z cwf is the Fisher's transformed fixed-effects average correlation.
The upper and lower bounds under random-effects assumption are calculated according to Equation 9: where Z cwr is the Fisher's transformed random-effects average correlation.
It should be noticed that these values of confidence intervals must be transformed back to the r metric from Fisher's metric using Equation 4 displayed above.
Since there is a bias in favor of publishing reports of significant results (Hojat et al., 2003) , and that empirical studies may be missing and not included in the meta-analysis due to literature search limitations, we reported the 'failsafe N' (Rosenthal, 1979) to address the file drawer problem. Failsafe N estimates the number of unpublished, unretrieved studies with null results that would have to exist in file drawers that would make the significant level of the estimated true effect size down to just significant at the 0.05 level. The larger the failsafe N the less likely that the result will change due to missing studies. The 'failsafe N' is calculated according to
(10)
Where Z i is the standard Normal deviate, which can be estimated by ( ) when the effect size r is given or can be computed (Rosenthal, 1979) . Rosenthal (1979) also proposed that 'failsafe N' should exceed (5k+10) (the addition of 10 studies would ensure that for very small meta-analytic databases of 1 or 2 studies, the number of unretrieved studies would be 15 or 20, rather than only 5 or 10). The 'failsafe ratio' is an indicator of the relative sizes of the failsafe number and the Rosenthal standard, and is calculated as Equation 11:
If the failsafe ratio is less than 1, then the failsafe N has not exceeded the (5k+10) standard, which indicates that the results are still vulnerable to future null results. If the failsafe ratio exceeds 1, then the failsafe N has exceeded the (5k+10) standard, which indicates that the results will tolerate future null results.
Considering the potential and inevitable existence of outliers, which contribute to error in the parameter estimates in meta-analysis (Orr et al., 1991) , outlier detection was carried out based on Huffcutt and Arthur's (1995) sample-adjusted meta-analytic deviancy statistic or SAMD. The SAMD statistic was noted as a recent methodological advance in meta-analysis (Borman et al., 1997) , which takes into account the sample size on which each study is based when determining outlier status.
According to Huffcutt and Arthur (1995) , the procedure for computing the variance of the sampling distribution for a particular sample size is shown in Equation 12:
Where r w/o study refers to the sample-weighted mean coefficient without the study in question, and N i is the sample size of that study.
Computing the sampling error variance of a mean coefficient is shown in Equation 13:
Where N is the total sample size, and k is the number of studies used to compute the mean coefficient.
Finally, the SAMD statistic is computed by dividing the raw deviancy for a given study by the sampling standard error of the difference, as shown in Equation 14:
According to Huffcutt and Arthur's (1995) recommendation, the SAMD values were calculated for each study in each correlation cell respectively, and then the studies within each correlation cell were rank ordered with respect to the SAMD values. In order to determine which studies constitute outliers, a cutoff SAMD value must be decided. The determination of this value admittedly is somewhat arbitrary, and Beal et al. (2002) examined a variety of cutoff values and determined that SAMD values of ±2.0 and ±2.25 provided fairly good results. However, considering that only 8 correlational cells contained more than 5 studies in the present meta-analysis, it's impossible to use ±2.0 or ±2.25 as cutoff SAMD values. Instead, ±7.0 was chosen as the cutoff SAMD value, which eliminated approximately 10% of the studies in those correlation cells that contained more than 3 studies. For those cells containing only 3 studies, the elimination of outliers was quite cautious.
There's another problem that should be considered when identifying outlier studies. In a situation with very discrepant sample sizes (e.g., many studies with sample sizes of 300 or less and 1 study with 3000 subjects), Hunter, Schmidt, and Jackson (1982 p. 41) recommended that meta-analysis be computed twice-once with all studies included in the analysis and once with those studies with outlier sample sizes excluded.
Since both outlier values and outlier sample sizes existed in the present meta-analysis and often appeared as the same study, especially in some correlation cells containing only 3 studies, these two kinds of outlier problems were considered and treated together. According to Hunter, Schmidt, and Jackson's (1982, p. 41) recommendation, meta-analyses were computed twice for each cell -once with all studies included in the analyses and once with the studies without outlier. Results are reported independently. 
MASEM for Model Testing
In step 2 of the MASEM, the matrix formed by the true-score population effect sizes of the variable pairs without outliers was subjected to SEM using the LISREL 8.72 (Jöreskog and Sörbom, 2005) . Maximum likelihood was chosen as the estimation method in order to assess the correlations as a network of interconnected variables, and we then interpreted and compared goodness-of-fit of the TPB and ETPB models to the data.
Since not all the studies assessed all constructs simultaneously, the pairwise deletion strategy was used to estimate the elements of the pooled correlation. As a result, the sample sizes of each cell were different. Hence, an additional decision must be made as how to equate sample sizes within each cell in the input correlation matrix when these are based on meta-analysis employing different sample sizes. We followed the recommendation of Viswesvaran & Ones (1995) to use the harmonic mean as the appropriate sample size, because it tends to yield the least biased estimates of standard errors of parameter estimates. The formula for the harmonic mean is displayed in Equation 15:
Where k refers to the number of correlations in the matrix and N refers to the sample size in each cell. As the formula reveals, the harmonic mean gives less weight to cells with large N's, and therefore is more conservative.
The joint fit index criterion suggested by Hu and Bentler (1999) was used to assess the fit of the two models. This criterion includes the comparative fit index (CFI), root mean square error of approximation (RMSEA), and standardized root mean square residual (SRMR). Specifically, model-data fit was considered acceptable if either of the following fit index combinations were observed: (1) CFI≥0.96 and SRMR≤0.10; or (2) SRMR≤0.10 and RMSEA≤0.06. Comparison of alternative version of the two models is performed with the Chi-square difference test.
Results
The results are presented in two parts to address the goals of the present meta-analysis. The first part describes antecedents' effects on intention and behavior of sustainable food consumption, as well as the moderator analyses and outlier analyses that were conducted to identify the potential sources of variation that could affect these relationships. The relationships between all the constructs are also reported in the first part. The second part is the results of meta-analytical structural equation modeling.
Traditional Meta-analysis
As for the traditional meta-analysis of bivariate relationships, the magnitude of antecedents' effects on both intention and behavior of sustainable food consumption was estimated. Cohen's (1988 Cohen's ( , 1992 guidelines were followed to interpret the pooled effects: r=0.10 represents a small effect; r=0.30 is medium; and r=0.50 is large. In cases where heterogeneity tests were significant, we conducted moderator analyses to examine sample and study characteristics that may account for variation across studies. Outlier analyses were also implemented. Table 2 presents results for the meta-analysis of bivariate correlations between antecedents and intention of sustainable food purchase or consumption. Although the correlation between Health Concern and Intention was based on only one study, the original correlation is still reported here for illustrative purposes.
Correlates of Intention
All the other homogeneity tests were rejected except for the correlations between Ethical Concern and Intention. This implies that the random-effects model is appropriate, and moderator analyses should be conducted for those correlations with sufficient number of studies.
As can be seen, all antecedents included in our meta-analysis were significantly related to Intention of sustainable food purchase/consumption. ) and Ethical Concern (r cwr =0.43 *** ) on Intention were also within the scope of medium to large, and in fact were close to large. The correlation between Health Concern and Intention was based on only one study (Michaelidou & Hassan, 2008) , the original correlation (r=0.25 *** ) was also statistically significant.
Moderator analyses were then conducted to examine sample and study characteristics that may account for (15) variation across studies. Since moderator analysis requires all studies to provide information on a particular moderator, so only the following four moderators could be coded and examined: sample country (Europe; non-Europe), participants (students or young adults; general), conceptualization of Intention (Intention to purchase; Intention to consume), and theoretical framework (TPB or ETPB; others). We first divided the data into subsets based on the above moderators respectively, and then conducted meta-analyses of each subset, and finally computed a Z statistic to test whether the characteristic used to divide the data is a moderator (Hunter and Schmidt 1990 p. 438).
However, moderator analyses were impossible for some cells in the correlations matrix, because there was either no variation in the coding of some moderators (e.g., conceptualization of Intention, or theoretical framework), or there was only one study with a different coding. In the latter case, the meta-analytical calculations were conducted again after removing the unique study to examine whether heterogeneity could be reduced. Results of the moderator analyses and the recalculations after removing the unique study are summarized in Table 3 .
As for the Beliefs-Intention relationship, since all the five studies used the TPB or ETPB as theoretical framework, so the moderator analyses or the recalculations were conducted for the other three moderator variables.
The original heterogeneity (Q =137.25 *** ) could be reduced (Q =92.60 *** ) by omitting a non-European study, which also had an irregularly low study effect (Robinson & Smith, 2002 ; r =0.12 *** ). Heterogeneity was nearly not reduced by deleting a study choosing young adults as participants (Vermeir & Verbeke, 2008) . The conceptualization of Intention moderated the effect of Beliefs such that the relationship between Beliefs and Intention to purchase (r cwr =0.54 *** ) was significantly stronger than that of Intention to consume (r cwr =0.32 *** ). And also, heterogeneity test was rejected within the group of Intention to consume, while heterogeneity was still significant within the group of Intention to purchase.
With respect to the Subjective Norm-Intention relationship, the moderator analyses or the recalculations were also conducted for the other three moderator variables except for theoretical framework, because there was no variation in the coding. Results show that Subjective Norm had a significantly larger impact on Intention in European studies (r cwr =0.57 *** ) than non-European (r cwr =0.48 *** ). Homogeneity was significant within the two non-European samples.
The participants of the samples also affected the magnitude of the SN-Intention relationship. In specific, the general samples (r cwr =0.58 *** ) showed significantly stronger effects than the samples composed of students or young adults (r cwr =0.50 *** ).
The original heterogeneity (Q =93.27 *** ) could be slightly reduced (Q =73.90 *** ) by omitting a study using Intention to consume as the conceptualization of Intention, which also had the lowest study effect within this cell (Sparks & Shepherd, 1992 ; r =0.32 *** ) As for the Personal Norm-Intention relationship, no moderator analysis could be conducted. Since all the five studies chose TPB or ETPB as framework to investigate the relationships between antecedents and Intention to purchase, the recalculations were implemented based on sample country and participants separately. The original heterogeneity (Q =32.30 *** ) could be slightly reduced (Q =22.62 *** ) by omitting a non-European study (Bissonnette & Contento, 2001) , which was also the only study using adolescents as participants in this group of studies.
With respect to the PBC-Intention relationship, the moderator analyses or the recalculations were conducted for the former three moderator variables, because all the nine studies used TPB or ETPB as theoretical framework. The original heterogeneity (Q =51.50 *** ) was nearly not changed (Q =48.01 *** ) by omitting a non-European study (Robinson & Smith, 2002 Table 4 .
As can be seen, the homogeneity tests were still rejected although the Q statistics were reduced after the elimination of the outliers. Table 5 presents results for the meta-analysis of bivariate correlations between antecedents and behavior of sustainable food purchase or consumption. Although the correlations between Health Concern and Ethical Concern with Intention were based on one same study, the original correlations are still reported here for illustrative purposes.
Correlates of Behavior
The homogeneity test for the Beliefs-Behavior relationship could not be rejected, whereas the other homogeneity tests were all rejected. This implies that the random-effects model is appropriate, and moderator analyses should be conducted. Unfortunately, only the correlations between PBC and Behavior contained 4 independent studies, which is the threshold number for moderator analysis.
All antecedents included in our meta-analysis were significantly related to Behavior of sustainable food purchase/consumption. Among them, Personal Norm (r cwr =0.70 *** ), Attitude (r cwr =0.58 *** ) and Subjective Norm (r cwr =0.53 *** ) showed the strongest effects on Behavior. The effects of Intention (r cwr =0.46 *** ), Beliefs (r cwr =0.38 *** ) and Perceived Behavioral Control (r cwr =0.38 *** ) were also within the scope of medium to large. The correlations between Health Concern, Ethical Concern and Behavior were based on the same study (Tanner & Kast, 2003) , and the original correlations were significant at 0.001 level.
The following four moderators could be coded and examined: sample country (Europe; non-Europe), participants (students or young adults; general), conceptualization of Behavior (self-reported purchase; observed purchase), and theoretical framework (TPB or ETPB; others). As mentioned above, moderator analysis was only possible for the PBC-Behavior relashionship. For other relationships, recalculations were conducted after removing one unique study to examine whether heterogeneity could be reduced. Results of the moderator analysis and the recalculations after removing the unique study are summarized in Table 6 .
As for the Subjective Norm-Behavior relationship, the original heterogeneity (Q =263.66 *** ) could be reduced largely (Q =35.38 *** ), but remained significant by omitting a study recruiting university students as participants (Bamberg, 2002) , which also differed from the other two studies since it measured observed purchase. Heterogeneity was nearly not reduced by deleting a study that had chosen another theoretical framework than the TPB or ETPB (Klöckner & Ohms, 2009 ) by omitting the only one study using ETPB as the theoretical framework (Thøgersen and Ölander, 2006), which also showed an irregularly strong study effect (r =0.89 *** ).
As for the PBC-Behavior relationship, the original heterogeneity (Q =31.88 *** ) almost remained the same (Q =30.18 *** ) by omitting a study recruiting university students as participants (Bamberg, 2002) , which also differed from the other two studies since it measured observed purchase. The theoretical framework moderated the effect of PBC such that the PBC-Behavior relationship under the TPB or ETPB framework (r cwr =0.31 *** ) was significantly weaker than that under other frameworks (r cwr =0.47 *** ).
With respect to the Attitude-Behavior relationship, the original heterogeneity (Q =459.75 *** ) remained significant (Q =352.79 *** also differed from the other two studies since it measured observed purchase. But heterogeneity could be reduced largely (Q =4.46 * ) if one study with an irregularly strong study effect (r =0.84 *** ; Thøgersen and Ölander, 2006) was omitted.
As for the Intention-Behavior relationship, the original heterogeneity test (Q =7.88 * ) could be rejected (Q =0.85) within the two studies selecting adolescents or university students as participants (Bissonnette & Contento, 2001; Bamberg, 2002) . While after deleting one study in which observed purchase was measured (Bamberg, 2002) , heterogeneity was reduced to just above the crucial value to be significant at 0.05 level (Q =3.88 * ).
Thøgersen and Ölander's study (2006) was eliminated from 4 correlational cells (SN-Behavior, PN-Behavior, PBC-Behavior, Attitude-Behavior, respectively), because it was detected as having an outlier sample size (N=1520) as well as extremely high effect size in three cells and extremely low effect size in the final cell. Computations were implemented again after elimination, and results are shown in Table 7 .
After the elimination of outliers, the former three homogeneity tests were accepted while the heterogeneity in the last dimension was largely reduced to being significant at 0.05 level. However, the failsafe ratio of the SN-Behavior relationship didn't exceed the (5k+10) standard, which indicates that the result was still vulnerable to future null results. Table 8 presents total sample size and number of independent correlation matrices included in each construct pair after the outliers were eliminated. As can be seen, the correlation coefficient between Health Concern and Subjective Norm was vacant. And also, the correlation between Health Concern and the other five constructs (Beliefs, Personal Norm, Perceived Behavioral Control, Intention and Behavior) were based on one single study respectively. Ethical Concern was another construct which hadn't been paid enough attention to. Although the antecedents of Intention in the sustainable food domain are largely similar to those in the general pro-environmental behavior literature, however, Health Concern and Ethical Concern are still important antecedents which could provide unique explanation for the purchase and consumption of sustainable food. This underlines that future research should include characteristic antecedents for a better understanding of sustainable food purchase and consumption.
Correlates of Constructs
Correlations of Ethical Concern-PN as well as Ethical Concern-Behavior were also based on one study. Within the ETPB constructs, correlations of 3 pairs (SN-Behavior; PN-Behavior; Attitude-Behavior) were derived from two studies. Although meta-analysis is not suitable for summarizing data from only two studies, such results were still input into MASEM analysis for illustrative purposes.
The meta-analyzed correlation matrix under both fixed-effects and random-effects assumption without outliers is shown in Table 9 . Table 10 reports the 95% confidence intervals of these estimates.
Meta-Analytic Structural Equation Modeling
In addition to meta-analysis of bivariate relationships of antecedents with Intention and Behavior, the random-effects correlation matrix (lower triangular matrix) in Table 9 was used as input for the MASEM test of the structural relations of the TPB and ETPB models. Since the sample sizes of each cell were different, the harmonic means of sample size (N=1399 for TPB; N=1210 for ETPB) were used in the MASEM analysis. As mentioned before, use of the harmonic mean results in more conservative estimates, as less weight is given to large samples. Table 11 presents the fit indices of the TPB and ETPB models, each of which produced statistically acceptable fit indices, according to the joint fit index criterion suggested by Hu and Bentler (1999) (CFI≥0.96 and SRMR≤0.10; or SRMR≤0.10 and RMSEA≤0.06). The TPB Model produced similar and slightly better CFI, SRMR, and RMSEA values as well as lower chi-square values than did the ETPB model.
Results of parameter estimates (standardized path coefficients and explained variances) are presented in Figure 2 and Figure 3 for the TPB and ETPB models respectively. All the paths were statistically significant at 0.05 level.
Both the TPB and the ETPB models indicated that Intention mediated the association of other psycho-social variables with Behavior of sustainable food purchase/consumption. Based on the TPB model, PBC, Attitude, and Subjective Norm explained on average 48% of variance of Intention to purchase/consume sustainable food, while Intention in turn explained on average 28% of variance of the Behavior. A slight increase (3%) was made to the amount of explained variance of Intention by adding Personal Norm to the TPB, while the amount of explained variance of Behavior was almost the same.
The main differences between the two models lie in the relationships between Intention and the other three antecedents: Personal Norm, Subjective Norm and Attitude. After adding Personal Norm in TPB, the standardized path coefficients of Attitude-Intention and SN-Intention were reduced from 0.42 to 0.25 and from 0.22 to 0.14 respectively, and Personal Norm became the most important predictor of Intention (0.30). The role of Subjective Norm in predicting Intention became twofold: direct influence and indirect influence through Personal Norm. However, the PBC-Intention relationship remained almost the same, regardless PN was added or not. Results of MASEM for ETPB model indicated that Personal Norm significantly and independently accounted for variations of Intention over the other antecedents of the TPB model.
It is interesting that the most important predictor of Intention was Personal Norm, i.e., individuals' convictions that purchasing/consuming sustainable food is right or wrong. Those consumers who intend to purchase/consume sustainable food in the future tend to perceive their behavior as morally right or correct. Subjective Norm still succeeded to remain in the model after Personal Norm was added, but its weight was much lower than the other three antecedents of Intention. It must be noted that Ajzen (1991) argued that the weight of the predictors of TPB might be varying with the behavior under study. Since the purchase and consumption of sustainable food are relatively private, it could be argued that Subjective Norm is not of primary concern to consumers. Instead, consumers rely more on Personal Norms, which are influenced by Subjective Norm.
Because the models allow relationships to be mediated by other variables, the standardized total effects rather than direct effects was considered and are shown in Table 12 for the TPB and ETPB, respectively. The total effects represent the sum of both direct and mediated indirect effects through which a predictor influences a dependant variable. As can be seen, the total effect of PBC on Behavior in both TPB (0.36) and ETPB (0.36) models was slightly higher than that of Intention (0.34 and 0.33 for TPB and ETPB respectively). As for the total effects of antecedents on Intention, Attitude (0.42) showed highest total effects in the TPB model, while Subjective Norm (0.32) showed biggest total effects followed by Personal Norm (0.30) in the ETPB model. It deserves attention that total effects depend on the validity of the present model and they should be viewed as correlations instead of causal relationships.
Conclusion and Discussion
This MASEM study aims to provide an overview of existing antecedents of sustainable food consumption within an integrative framework based on the TPB. As expected, all antecedents included in our meta-analysis were significantly related to Intention of sustainable food purchase/consumption. Among them, Personal Norm (r cwr =0.63 *** ), Attitude (r cwr =0.62 *** ) and Subjective Norm (r cwr =0.55 *** ) displayed strongest effects on Intention. The effects of Beliefs (r cwr =0.45 *** ), Perceived Behavioral Control (r cwr =0.44 *** ) and Ethical Concern (r cwr =0.43 *** ) on Intention were also within the scope of medium to large, and in fact were close to large. The correlation between Health Concern and Intention was based on only one study (Michaelidou & Hassan, 2008) , the original correlation (r=0.25 *** ) was also statistically significant. All antecedents included in our meta-analysis were also significantly related to Behavior of sustainable food purchase/consumption. Among them, Personal Norm (r cwr =0.70 *** ), Attitude (r cwr =0.58 *** ) and Subjective Norm (r cwr =0.53 *** ) showed strongest effects on Behavior. The effects of Intention (r cwr =0.46 *** ), Beliefs (r cwr =0.38 *** ) and Perceived Behavioral Control (r cwr =0.38 *** ) were also within the scope of medium to large. The correlations between Health Concern, Ethical Concern and Behavior were based the same one study (Tanner & Kast, 2003) , the original correlation were also significant at 0.001 level.
As for the moderator analyses, European samples had significantly stronger relationships for sustainable food purchasing/consumption intention with Subjective Norm and Attitude. The general samples showed significantly stronger relationship for Intention with Subjective Norm, but weaker relationships with PBC and Attitude. The relationships for Beliefs and Attitude with Intention were significantly stronger when Intention to purchase was measured, compared to Intention to consume. Using TPB or ETPB as theoretical framework yielded significantly stronger relationships for Attitude with Intention to purchase/consume sustainable food.
The present study also tries to compare TPB with the extended version of TPB, which adds Personal Norm as independent antecedent of intention, in their powers of explaining the intention and behaviors in the sustainable food domain. As we hypothesized, the results of this MASEM study suggest that both TPB and ETPB models have statistically acceptable power in explaining the intention and behavior of sustainable food consumption. The results also support the hypothesis that ETPB is superior to TPB in doing that, even only a slight increase (3%) was made to the amount of explained variance of Intention by adding Personal Norm to TPB, while the amount of explained variance of Behavior remained almost unchanged.
The results of our meta-analyses give readers an understanding of the magnitude and significance of relationships between antecedents and intention in the sustainable food consumption domain. The results of moderator analyses, even not sufficient enough due to the relatively small amount of studies, also shed some light on sources of inconsistencies or divergence of different research results. These MASEM findings provide a valuable complement to the findings of individual primary studies because the two-step MASEM procedure allowed us to test all the relations specified in the models simultaneously.
The results of this meta-analysis should be interpreted in the context of its limitations. First, the correlations related to Behavior were derived from only 2 or 3 individual samples excluding 1 outlier for each of the variables SN, PN, Attitude, and PBC. Such relatively small samples may be insufficient to detect the impact of antecedents on the correlations regarding sustainable food purchase/consumption behavior. This could be the reason that the explained variance of Behavior was not increased after PN had been added into the TPB model. However, this limitation should not excessively influence our results since the MASEM approach is more dependent on sample sizes rather than number of studies (Viswesvaran & Ones, 1995) . And also, meta-analytic findings may be expected to provide more robust findings than those of individual primary studies. Second, in cases that the reliability alphas were relatively low (e.g., Tanner & Kast, 2003) , the corrected correlations could be overestimated. The availability of more primary studies would cancel out large attenuation-effects. Finally, the statistical theories of meta-analysis and structural equation modeling are based on the distributions of correlations and covariance matrices respectively. In the present MASEM, the correlation matrix rather than the covariance matrix was put into LISREL 8.72 (Jöreskog and Sörbom, 2005) to estimate the path coefficients in the structural model. Replacing covariance matrix by correlation matrix in SEM may produce incorrect chi-square statistics and incorrect standard errors of parameter estimates (Cudeck, 1989; Jöreskog & Sörbom, 2005) . However, since these standard errors are often overestimated by doing so (Cudeck, 1989) , the significance tests of individual parameters should be more conservative.
Despite of these methodological constraints, the present study contributes to the application and modification of the TPB as well as the sustainable food consumption domain by performing the first MASEM test of models of TPB and ETPB within the field of sustainable food consumption. Our study also indicates some directions of future research. First, future research should include characteristic antecedents beside the determinants of general pro-environmental behavior for a better understanding of sustainable food purchase and consumption. Second, future research may pay more attention to the actual behaviors of sustainable food consumption instead of focusing narrowly on intention. Personnel Psychology, 48, 865-885. http://dx.doi.org/10.1111 /j.1744 -6570.1995 
